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(57) [Abstract] 

[Objects of the Invention] Image quality degradation is suppressed, and additional information is multiplexed in an image 
so that it may not be conspicuous. 

[Elements of the Invention] Input image data is blocked per 4x4 pixels. On the other hand, the additional information 
inputted from the input terminal 107 is changed into a bit string, if the value of each of that bit is "0", a carrier signal with 
the amplitude of **alpha from the carrier-signal generator 110 will not be added to image data, but if the value of each of 
that bit is "1", an adder 106 will add the same carrier signal from the carrier-signal generator 1 10 to the image data for 1 
block. Such addition is performed over the whole input image. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the image processing system which is equipped with the following and characterized by making into a small 
amount the amount of modulations expressed by said modulating signal according to the number of gradation which can 
express said image data. A 1st input means to be the image processing system which can multiplex additional information, 
and to input said image data into image data A 2nd input means to input said additional information A modulation means 
to modulate said additional information by the predetermined carrier signal An addition means to add to said image data 
signal by making into a unit two or more pixels of the image data into which the modulating signal modulated by said 
modulation means was inputted by said 1st input means 

[Claim 2] The image processing system according to claim 1 characterized by having further the image formation means 
which outputs by performing image formation based on the output signal from said addition means. 

[Claim 3] Said image formation means is an image processing system according to claim 2 characterized by including the 
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printer engine by the laser beam method, or the printer engine by the ink jet method. 

[Claim 4] Said modulation means is an image processing system according to claim 1 characterized by having a bit string 
generation means to generate the bit string showing said additional information, and the modulation control means which 
controls the modulation by said predetermined carrier signal according to the value of the bit generated by said bit string 
generation means based on the additional information inputted by said 2nd input means. 

[Claim 5] Said modulation control means is an image processing system according to claim 4 characterized by including a 
reversal signal generation means to generate the reversal signal of said predetermined carrier signal, according to the 
value of the bit generated by said bit string generation means. 

[Claim 6] Said modulation control means is an image processing system according to claim 5 characterized by having 
further a selection means to choose said predetermined carrier signal or the reversal signal of said predetermined carrier 
signal, according to the value of the bit generated by said bit string generation means. 

[Claim 7] Said modulation control means is an image processing system according to claim 4 characterized by including a 
magnification signal generation means to generate the signal which made the amplitude of said predetermined carrier 
signal amplify, according to the value of the bit generated by said bit string generation means. 

[Claim 8] Said modulation control means is an image processing system according to claim 7 characterized by having 
further a selection means to choose the signal which made the amplitude of said predetermined carrier signal or said 
predetermined carrier signal amplify, according to the value of the bit generated by said bit string generation means. 
[Claim 9] Said modulation control means is an image processing system according to claim 4 characterized by including a 
phase shift signal generation means to generate the signal which carried out the specified quantity shift of the phase of 
said predetermined carrier signal, according to the value of the bit generated by said bit string generation means. 
[Claim 10] Said modulation control means is an image processing system according to claim 9 characterized by having 
further a selection means to choose the signal which carried out the specified quantity shift of the phase of said 
predetermined carrier signal or said predetermined carrier signal, according to the value of the bit generated by said bit 
string generation means. 

[Claim 11] For said predetermined carrier signal, said modulation control means is an image processing system according 

to claim 4 characterized by including a secondary carrier-signal generation means to generate another carrier signal with 

a different frequency according to the value of the bit generated by said bit string generation means. 

[Claim 12] For that of said predetermined carrier signal or said predetermined carrier signal, said modulation control 

means is an image processing system according to claim 11 characterized by having further a selection means to choose 

another carrier signal with a different frequency according to the value of the bit generated by said bit string generation 

means. 

[Claim 13] Said modulation control means is an image processing system according to claim 4 characterized by having a 
modulating-signal generation means to generate said modulating signal with which two or more said additional information 
is expressed by making a bit into a unit, according to a pulse-width-modulation means to generate the pulse signal 
corresponding to said value which a bit expresses, and said pulse signal and said predetermined carrier signal by making 
into a unit the bit generated by said bit string generation means, and two or more bits. 

[Claim 14] Said modulation control means is an image processing system according to claim 4 characterized by having a 
modulating-signal generation means to generate the modulating signal showing said additional information, according to a 
frequency modulation means to generate the frequency modulation signal corresponding to the value of the bit generated 
by said bit string generation means, and said frequency modulation signal and said predetermined carrier signal. 
[Claim 15] Said modulation control means is an image processing system according to claim 4 characterized by having a 
modulating-signal generation means to generate the modulating signal showing said additional information, according to a 
phase modulation means to generate the phase modulation signal corresponding to the value of the bit generated by said 
bit string generation means, and said phase modulation signal and said predetermined carrier signal. 
[Claim 16] Said 1st input means includes a 1st storage means to store said additional information as a bit pattern. Said 
modulation means A 2nd storage means to store the basic bit pattern expressing said predetermined carrier signal, 
According to each bit value of the bit pattern stored in said 1st storage means, a bit pattern generation means to 
generate a new pattern from said basic bit pattern is included. Said addition means The image processing system 
according to claim 1 which carries out the description of adding to said image data signal by making said new pattern into 
said modulating signal. 

[Claim 17] Said bit pattern generation means is an image processing system according to claim 16 which carries out the 
description of generating the specific pattern for which it does not depend on said additional information with a 
predetermined period. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates other information to superposition and the image processing system 

outputted or transmitted about an image processing system especially at image data. 

[0002] 

[Description of the Prior Art] When other information was directly multiplexed on the image, the quality of the original 
image had deteriorated greatly using the information added by multiplexing. Human beings vision property is used as it is 
indicated by JP.4-294682.A in order to solve such a problem for example, and to multiplex information using the specific 
pattern and the specific specific color which are hard to identify is tried by human being's eye. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to take out stably the information added from the record 
form which outputted the image which multiplexed the information in the above-mentioned conventional example, the very 
big amount of modulations had to be added to the subject-copy image, and since the amount of modulations added 
however it may be the pattern and color which are hard to recognize visually was large, image quality degradation had the 
problem that it was not avoided. 

[0004] This invention is made in view of the above-mentioned conventional example, and it aims at offering the image 
processing system which suppressed image quality degradation when multiplexing other information in an image. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image processing system of this 
invention consists of the following configurations. Namely, a 1st input means to be the image processing system which 
can multiplex additional information, and to input said image data into image data, A 2nd input means to input said 
additional information, and a modulation means to modulate said additional information by the predetermined carrier signal, 
Two or more pixels of the image data into which the modulating signal modulated by said modulation means was inputted 
by said 1st input means are made into a unit. It has an addition means to add to said image data signal, and the amount of 
modulations expressed by said modulating signal is equipped with the image processing system characterized by 
considering as a small amount according to the number of gradation which can express said image data. 
[0006] 

[Function] By the above configuration, input additional information is modulated by the predetermined carrier signal, and 
the small amount of modulations in consideration of the number of gradation which can express image data is added to 
the image data by making two or more pixels of input image data into a unit. 
[0007] 

[Example] With reference to an accompanying drawing, the suitable example of this invention is explained to a detail 
below. 

[0008] [Explanation [ of common equipment ] ( drawing 1 )] drawing 1 is the block diagram showing the outline of the 
whole image processing system configuration which is the typical example of this invention. In drawing 1 , 10 is the image 
input section and is constituted by the interface of external instruments, such as image readers and host computers, 
such as an image scanner containing a CCD sensor, SV camera, and a video camera, etc. The image data inputted from 
the image input section 10 is supplied to the input terminals 100 and 107 of the image-processing section 1 1. The control 
unit to which, as for 12, an operator performs assignment of the output destination change of image data etc., and 13 are 
the output-control sections, the former chooses the output destination change of image data, and the latter chooses the 
output of the synchronizing signal (for example, the manual key input from a control unit or initial entry [ The ITOP signal 
from the output-control section which constitutes the printer engine section with the image output section etc., ] 
according to the image output section (printer resolution) from the image output section) of image data read-out etc. 104 
shows the output terminal of the image-processing section 1 1. The communications department which 14 minds the 
image display sections, such as a display, and 15 minds a public line and LAN, and transmits and receives image data, and 
16 are the image output sections, such as a laser beam printer which irradiates a laser beam, forms a latent image for 
example, on a photo conductor, and visible-image-izes this. 

[0009] In addition, the image output section 16 may be an ink jet printer, a bubble-jet printer, a thermal transfer printer, 
or a dot impact printer. Moreover, the addition data of image data by which image data is inputted into an input terminal 
107 from an input terminal 100 are inputted into an input terminal 100. 
[0010] Hereafter, some examples about the image-processing section 11 are explained. 

[001 1] [1st example ( drawing 2 - drawing 3 )] drawing 2 is the block diagram showing the outline configuration of the 
image-processing section 11 according to this example. In drawing 1 , the picture signal processing circuit where 102 
performs a predetermined image processing to the input image data from an input terminal 101, the switch whose 103 
changes the signal to an output terminal 104, the blocking machine from which 105 changes the permutation of the image 
data from the picture signal processing circuit 102, the adder with which 106 adds the input data from the blocking 
machine 105 and the input data from a multiplier 109, and 108 are parallel serial conversion machines which change the 
addition data (parallel data) from an input terminal 107 into serial data. The multiplier with which 109 carries out the 
multiplication of the data from the parallel serial (P/S) transducer 108 and the data from the carrier-signal generator 110, 
and 110 are carrier-signal generators which generate the signal for multiplexing addition data as space spectrum on a 
subject-copy image. The detail of this signal is mentioned later. 111 is a rasterizer which changes the permutation of the 
image data from an adder 106 into the raster scan which is the original data stream. 

[0012] Next, actuation of the image-processing section 11 equipped with the above configuration is explained. 

[0013] (1) When not multiplexing addition data, image data is inputted into the picture signal processing circuit 102 from 
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an input terminal 101. In the picture signal processing circuit 102, image data is doubled with the property of printer 
engine (it consists of the output-control section 13 and the image output section 16), various pretreatments of color 
conversion etc. are performed, and it outputs to a terminal of a switch 103. Moreover, the output of the picture signal 
processing circuit 102 is outputted also to the blocking machine 105 at coincidence. A switch 103 has the work which 
controls whether addition data are added to an image, and when a switch is connected to a terminal side, it carries out 
the direct output of the data of the picture signal processing circuit 102 to printer engine from an output terminal 104. 
[0014] Printer engine forms and outputs an image from the inputted image data. Thus, when not multiplexing addition data 
in an image, the switch 103 is always connected to a terminal side. 

[0015] (2) When addition data were multiplexed in an image, as it mentioned above, the output of the picture signal 
processing circuit 102 is inputted also into the blocking machine 105 at coincidence, and the blocking machine 105 
locates for it in a line and changes the permutation of the image data from the picture signal processing circuit 102, and 
makes it the block of predetermined size. The blocked image data is outputted to the input terminal by the side of a of an 
adder 106. 

[0016] On the other hand, addition data are inputted as parallel data from an input terminal 107. The inputted parallel data 
are changed into a serial data stream by the parallel serial conversion machine 108, and are inputted into the input 
terminal by the side of a of a multiplier 109. The output signal from the carrier-signal generator 1 10 is inputted into the 
input terminal by the side of b of a multiplier 109, and a multiplier 109 carries out the multiplication of these two signals, 
and outputs them to the b side input terminal of an adder 106. Space spectrum conversion on a subject-copy image is 
performed by the multiplication by the multiplier 109. 

[0017] In an adder 106, the image data from the blocking machine 105 and the data of the multiplication result from a 
multiplier 109 are added, and it outputs to a rasterizer 111. Addition data are added to a subject-copy image by this 
addition. 

[0018] In a rasterizer 1 1 1, the permutation of the image data blocked with the blocking vessel 105 is returned in order of 
the original raster scan. The output of a rasterizer 111 is connected to b terminal of a switch 103, and when addition data 
are multiplexed, a switch 103 chooses b terminal. Consequently, the printed output of the data from a rasterizer 111 is 
inputted and carried out to printer engine. 

[0019] The actuation which furthermore multiplexes addition data to image data with reference to drawing 3 is explained 
to a detail. In drawing 3 , eye one measure shows 1 pixel of an image, and in case image formation is performed in a 
longitudinal direction by printer engine, it has taken the direction of vertical scanning for the main scanning direction of 
printer engine to the lengthwise direction. A main scanning direction here expresses the scanning direction of a laser 
beam at the time of the laser beam by which the beam width is controlled by image data scanning a photoconductor drum, 
if printer engine follows a laser beam method, and the direction of vertical scanning means the hand of cut of the 
photoconductor drum. 

[0020] The blocking machine 105 has changed the permutation of input image data so that a total of 16 pixels of 4 pixels 
of main scanning directions and the 4 pixels of the directions of vertical scanning may become 1 block. Therefore, in an 
adder 106 or a multiplier 109, image data will be processed per these 4x4 pixels, and addition multiplexing of the 1 bit of 
this addition data will be carried out for every block. 

[0021] First, the case where 1 bit of addition data with the bit value "1" is multiplexed is explained. 

[0022] In this example, the carrier-signal generator 110 generates the signal (this is called carrier signal) which changes 
with +alpha and -alpha for every pixel, and is equivalent to a certain space spectrum on image space. In a multiplier 109, 
the multiplication of the output data "1 " from the P/S transducer 108 is carried out to this carrier signal, and that 
multiplication result is inputted into an adder 106. Consequently, the output signal from an adder 106 turns into a picture 
signal as shown in the block 31 of drawing 3 . "+alpha" adds +alpha to the value of the pixel of a subject-copy image here 
— moreover, it means similarly that "-alpha" adds -alpha, a picture signal, i.e., a subject-copy image, when same 
processing is performed to 1 bit of addition data with the bit value "0". as shown in the block 32 of drawing 3 — it 
remains as it is — it will be outputted from ******** 106. Such addition processing will be performed over the whole 
surface of an input image, consequently additional information will be periodically multiplexed on an image in a main 
scanning direction or/, and the direction of vertical scanning. 

[0023] this ** whose this invention is not what is limited to this here although 1 block explained the 4x4-pixel 
configuration — it is needless to say. Of course, it is possible to fluctuate the number of pixels per block. However, since 
the field (pixel number) expressing 1 bit will become small although more data can be multiplexed if the number of pixels 
per block is lessened, if the front face of a printed output gets damaged or becomes dirty, it becomes difficult for the 
data to be spoiled and to decrypt the multiplexed signal stably. Moreover, although it becomes possible to decrypt stably 
the signal multiplexed when the number of pixels per block was conversely made [ many ], the addable amount of data 
decreases. Therefore, it is required to take the pixel configuration which maintained balance in consideration of both 
advantage and demerit. 

[0024] Furthermore, the value of **alpha can press down the nature degradation of fractionation, although stability will 
fall, if the stability when decoding if it enlarges makes it small to increase and reverse. Although "**alpha" is a translation 
which serves as the amount of modulations to a subject-copy image, it cannot be overemphasized that a value with that 
value small enough is taken in consideration of the property of the number of gradation which can express a subject-copy 
image, printer engine, etc. so that image quality degradation may not become remarkable by this addition, or so that a 
modulating signal may not appear notably on a subject-copy image. 

[0025] What is necessary is anyway, just to optimize many above-mentioned values according to the property of printer 
engine and human being's vision property of performing an image formation output. 

[0026] Multiplexing to the image data of the addition data obtained with the multiplier 109 which was explained above 
does not need to input the output of a multiplier 109 into an adder 106. For example, like the modification shown in 
drawing 4 , the output of a multiplier 1 09 can be inputted into a rasterizer 111, the data generated considering blocking of 
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image data as a premise can be changed into the data of the format whose raster scan is possible, the output can be 
inputted into an adder 106, and addition data can be directly multiplexed in a subject-copy image by taking the sum with 
image data. In this case, the blocking machine 105 can be omitted from the image-processing section, and it will ** to 
simplification of an equipment configuration. 

[0027] Therefore, if this example is followed, multiplexing to the image data of addition data will become possible [ adding 
other information to image data ], suppressing degradation of image quality as much as possible as the whole image, since 
it is only that only a minute quantity of a pixel value adds the information for 1 bit of addition data to the data of two or 
more pixels. 

[0028] [2nd example ( drawing 5 - drawing 7 )] drawing 5 is the block diagram showing the outline configuration of the 
image-processing section 11 according to this example. In drawing 5 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 5 , 201 is a level converter 
which performs the level conversion which inputs and mentions the signal from the parallel serial (P/S) transducer 108 
later, and is outputted to a multiplier 109. 

[0029] Hereafter, actuation characteristic of this example is explained. 

[0030] A level converter 201 investigates each bit of the addition data inputted from the P/S transducer 108. outputs the 
signal to a multiplier 109 as it is as the value is "1", it changes the signal into as the value is "0". and it outputs it 

to a multiplier 109. therefore, the time of the value of addition data of the output of a multiplier 109 being "1 ", when a 
multiplier 109 inputs the same carrier signal as the 1st example from the carrier-signal generator 110 and multiplication is 
performed — the carrier signal from the carrier-signal generator 110 — it becomes remaining as it is, and when the value 
of addition data is "0", the reversal signal of the carrier signal from the carrier-signal generator 110 serves as an output 
[0031] Thus, when the signal outputted from the multiplier 109 is inputted into an adder 106 and added with the blocked 
image data, the output from an adder 106 comes to be shown in drawing 6 . In drawing 6 , it is an output in case the value 
of addition data is an output in case block 61 is [ the value of addition data ] "1 " and block 62 is "0." It turns out that the 
phases of the space carrier signal by which the value of addition data was constituted from "0" and "1" by "+alpha and 
"-alpha" differ as this drawing shows. In addition, the semantics of eye one measure and main scanning direction which 
are shown in drawing 6 , and the direction of vertical scanning is the same as the 1st example. 

[0032] Therefore, in the 1st example, if this example is followed, when the value of addition data is "0". to outputting a 
subject-copy image as it is, the phase of the carrier signal from the carrier-signal generator 110 can be changed, and can 
be multiplexed in a subject-copy image with the case where addition data are "1", by this example. By this, other 
information can be added in image data, suppressing degradation of an image as much as possible. 
[0033] The technique in which the phase of the carrier signal in multiplexing to the image data of such addition data 
makes it change is realizable with not only the configuration shown in drawing 5 but the image-processing section of a 
configuration as shown in drawing 7 . 

[0034] Drawing 7 is the block diagram showing the configuration of the image-processing section used as the modification 
of the 2nd example. In drawing 7 , the same reference number is given to the same component as the 1-2nd examples. 
Here, only a component characteristic of the modification and its actuation are explained. 

[0035] In drawing 7 , they are the phase converter to which 202 serves to change the phase of the carrier signal which is 
an output from the carrier-signal generator 110 and which changes +alpha into -alpha and specifically changes -alpha into 
♦alpha, and the switch which 203 switches the carrier signal from the carrier-signal generator 110, and the signal from the 
phase converter 203 according to the addition data from the P/S converter 108, and is outputted to an adder 106. When 
the value of the bit of addition data is "1". a terminal is chosen, a switch 203 outputs the carrier signal from the carrier- 
signal generator 1 10 to an adder 106, when the value of the bit of addition data is "0", it chooses b terminal, and it 
outputs the carrier signal in which phase conversion was carried out by the phase converter 202 to an adder 106. 
[0036] This came to have shown the output of an adder 106 to drawing 6 according to the value of addition data. 
[0037] [3rd example] drawing 8 is the block diagram showing the outline configuration of the image-processing section 11 
according to this example. In drawing 5 , the same reference number is given to the same component, and the explanation 
is abbreviated to the 1-2nd examples having explained. In drawing 8 , 301 is a carrier-signal generator which generates 
the carrier signal of a different period in the carrier-signal generator 110 used in the 1-2nd examples. In addition, the 
period of the carrier signal from the carrier-signal generator 301 is the integral multiple of that from the carrier-signal 
generator 110. 

[0038] Hereafter, actuation characteristic of this example is explained. 

[0039] Since a switch 203 chooses a terminal when the value of the bit of addition data is "1", and b terminal is chosen 
when the value of the bit of addition data is "0" When the value of the bit of addition data is "1", the carrier signal of the 
carrier-signal generator 110 is added to a subject-copy image, and on the other hand, when the bit value of addition data 
is "0", the carrier signal of the carrier-signal generator 301 is added to a subject-copy image. 

[0040] Thus, the image data to which the carrier signal was added with the adder 106 comes to be shown in drawmg 9 . It 
turns out that the phases of the space carrier signal by which the value of addition data was constituted from "0" and 
"1" by "+alpha" and "-alpha" differ so that clearly from the blocks 91 and 92 of this drawing. In addition, the semantics 
of eye one measure and main scanning direction which are shown in drawing 9 , and the direction of vertical scanning is 
the same as the 1st example. 

[0041] Therefore, if this example is followed, addition data can be multiplexed to image data, switching the carrier signal 
with the value of addition data using two carrier signals from which a period differs. By this, other information can be 
added in image data, suppressing degradation of an image as much as possible. 

[0042] In addition, in this example, in order to generate two carrier signals from which a period differs, although two 
carrier-signal generators were used, this invention is not limited by this. For example, as shown in drawing 10 , two carrier 
signals from which a period differs using one carrier-signal generator and one counting-down circuit can be generated, 
the same actuation as this example can be carried out. and the same effectiveness can be acquired. 
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[0043] Drawing 10 is the block diagram showing the configuration of the image-processing section used as the 
modification of the 3rd example. In drawing 10 , the same reference number is given to the same component as the 1-3rd 
examples. Here, only a component characteristic of the modification and its actuation are explained. 

[0044] In drawing 10 , 304 is a counting-down circuit which carries out dividing of the carrier signal from the carrier-signal 
generator 110, and is outputted to b terminal of a switch 203. A counting-down circuit 304 outputs the carrier signal of 
the period which carried out the period of the carrier signal outputted from the carrier-signal generator 110 n times (n is 
an integer). 

[0045] Moreover, in this example, although spatial frequency which a carrier signal can take was set to two, this invention 
is not limited by this and should just be two or more. Moreover, although this example explained the case where the 
period of the carrier signal about horizontal scanning and vertical-scanning both directions was changed so that clearly 
from drawing 9 . the period of only any or a uni directional may be changed. 

[0046] [4th example ( drawing 1 1 - drawing 13 )] drawing 1 1 is the block diagram showing the outline configuration of the 
image-processing section 11 according to this example. In drawing 1 1 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 1 1 , 401 is a level 
converter which performs the level conversion which inputs and mentions the signal from the parallel serial (P/S) 
transducer 108 later, and is outputted to a multiplier 109. 
[0047] Hereafter, actuation characteristic of this example is explained. 

[0048] The level conversion of the level converter 401 is carried out, and it is outputted to a multiplier 109 so that each 
bit of the addition data inputted from the P/S transducer 108 may be investigated andjihe value of an output signal may 
become that the value is "1" with "2", and so that it may become that the value is "0" with "1" about an output signal. 
[0049] therefore, the time of the output of a multiplier 109 serving as a signal with a carrier signal twice the amplitude of 
from the carrier-signal generator 110, when the value of addition data is "1", and the value of addition data being "0", 
when a multiplier 109 inputs the same carrier signal as the 1st example from the carrier-signal generator 110 and 
multiplication is performed — the carrier signal from the carrier-signal generator 110 — it remains as it is — it becomes 

[0050] Thus, when the signal outputted from the multiplier 109 is inputted into an adder 106 and added with the blocked 
image data, the output from an adder 106 comes to be shown in drawing 12 . In drawing 1 2 , it is an output in case the 
value of addition data is an output in case block 1201 is [ the value of addition data ] "0" and block 1202 is "1." It turns 
out that the space carrier signal with which the space carrier signal which consisted of "+alpha" and "-alpha" when the 
value of addition data was "0" as this drawing shows consisted of "+2alpha" and "-2alpha" when the value of addition 
data was "1" is added to image data. In addition, the semantics of eye one measure and main scanning direction which 
are shown in drawing 12 , and the direction of vertical scanning is the same as the 1st example. 

[0051] Therefore, in the 1st example, if this example is followed, when the value of addition data is "0", to outputting a 
subject-copy image as it is, according to the value of addition data, the amplitude of the carrier signal from the carrier- 
signal generator 110 can be changed, and it can multiplex in a subject-copy image at this example. By this, other 
information can be added in image data, suppressing degradation of an image as much as possible. 
[0052] In addition, in this example, although the level converter and the adder realized change of the amplitude of a 
carrier signal, this invention is not limited by this. For example, as shown in drawing 13 , the same effectiveness as this 
example can be acquired by switching with a switch the carrier signal and the carrier signal itself which amplified with the 
amplifier the carrier signal outputted from a carrier-signal generator, and was amplified according to the value of addition 
data. 

[0053] Drawing 13 is the block diagram showing the configuration of the image-processing section used as the 
modification of the 4th example. In drawing 13 , the same reference number is given to the same component as the 1-2nd 
examples. Here, only a component characteristic of the modification and its actuation are explained. 
[0054] In drawing 13 , 403 is amplifier which +alpha is amplified to +2alpha and makes -alpha specifically amplify the 
amplitude of the carrier signal outputted from the carrier-signal generator 110 twice to -2alpha. 

[0055] Furthermore, in this example, although the example which amplifies the amplitude of a carrier signal twice was 
explained, not only binary but an n value (n is an integer) is sufficient as this invention also about the value which it is not 
limited by this and can be taken. 

[0056] [5th example ( drawing 14 - drawing 1 6 )] drawing 14 is the block diagram showing the outline configuration of the 
image-processing section 1 1 according to this example. In drawing 14 . the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 14 , the bit width-of-face 
transducer which 501 inputs addition data and is outputted to the PWM modulator 503, the counting-down circuit with 
which 502 carries out dividing of the carrier signal from the carrier-signal generator 110, and 503 are PWM modulators 
which carry out the PWM modulation of the carrier signal which is an output, and by which dividing was carried out from a 
counting-down circuit 503 according to the output signal from the bit width-of-face transducer 501. 
[0057] Hereafter, actuation characteristic of this example is explained. 

[0058] About the inputted addition data, the bit width-of-face transducer 501 is changed into four steps of level signals 
according to the value (0, 1, 2, 3) which the 2-bit data expresses, and is outputted to the PWM modulator 503 while it 
adjusts bit width of face so that the signal pulse width showing the 2 bits may be equivalent to the signal width of face 
showing 4 pixels of the image data inputted from an input terminal 101 every 2 bits. On the other hand, a counting-down 
circuit 502 outputs the triangular wave signal of the period which carries out dividing of the carrier signal outputted from 
the carrier-signal generator 110, and is equivalent to a part for 2 bits of input addition data to the PWM modulator 503. 
The PWM modulator 503 inputs the level signal from the bit width-oMace transducer 501, and the triangular wave signal 
from a counting-down circuit 502, performs an PWM modulation, and outputs the pulse signal (the value takes 0 or 1) 
which reflected the value for 2 bits of every input addition data in pulse width to a multiplier 109. 

[0059] A multiplier 109 carries out the multiplication of a carrier signal and the pulse signal, and outputs the output to an 
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adder 106. Therefore, the output signal of a multiplier 109 turns into a signal reflecting the value for 2 bits of every input 
addition data. That is, while the above-mentioned pulse signal expresses "0", a carrier signal is not outputted, but while 
the pulse signal expresses "1", a carrier signal with a value (amplitude) as shown in the 1st example is outputted. 
[0060] Consequently, multiplexing in which the picture signal outputted from an adder 106 reflected the value for 2 bits of 
every input addition data will be performed, and a modulating signal as shown in drawing 15 will be added about each 
block. 

[0061] Therefore, if this example is followed, according to the value for 2 bits of every addition data, the area modulation 
of the carrier signal from the carrier-signal generator 110 can be carried out, the field which adds a carrier signal about 
the image data of each block can be changed, and the information which addition data express can be multiplexed in a 
subject-copy image so that clearly from drawing 15 . Thus, it becomes possible to add other information in image data, 
suppressing degradation of the multiplexed image as much as possible, since addition of addition data stops being 
conspicuous by multiplexing addition data to image data. 

[0062] In addition, in this example, as shown in drawing 1 5 , it constitutes from 4 pixels in a main scanning direction, and 1 
block is constituted from 4 pixels a total of 16 pixels in the direction of vertical scanning, and by making the 16 pixels into 
a unit, although the area modulation was performed so that the value for 2 bits of every addition data could be expressed, 
this invention is not limited by this. For example, as shown in drawing 16 , it may constitute from 6 pixels in a main 
scanning direction, and 1 block may be constituted from 2 pixels a total of 12 pixels in the direction of vertical scanning, 
and by making the 12 pixels into a unit, a carrier signal may be added so that the value for 2 bits of every addition data 
can be expressed and an area modulation can be performed. 

[0063] What is necessary is just to set to such appearance stated in the 1st example in consideration of many properties, 
such as printer engine, about the approach of a 1 -block configuration. 

[0064] Moreover, in this example, although he is trying to output a subject-copy image as it is in being a value "0" for 2 
bits of every addition data, this invention can also add a carrier signal by approach which it is not limited by this and 
explained in the 2-4th examples. 

[0065] [6th example ( drawing 1 7 - drawing 18 )] drawing 1 7 is the block diagram showing the outline configuration of the 
image-processing section 1 1 according to this example. In drawing 1 7 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 1 7 , the bit width-of-face 
transducer which 601 inputs addition data and is outputted to the FSK modulator 603, the counting-down circuit with 
which 602 carries out dividing of the carrier signal from the carrier-signal generator 110, and 603 are the FSK modulators 
which carry out the FSK modulation of the carrier signal which is an output, and by which dividing was carried out from a 
counting-down circuit 603 according to the output signal from the bit width-of-face transducer 601. 
[0066] Hereafter, actuation characteristic of this example is explained. 

[0067] The signal pulse width showing the value (0 1) of each bit of the addition data inputted changes bit width of face, 
and outputs the bit width-of-face transducer 601 to the FSK modulator 603 so that it may be equivalent to the signal 
width of face showing 16 pixels of the image data inputted from an input terminal 101. On the other hand, a counting- 
down circuit 602 outputs the signalling frequency (f1) which carries out dividing of the carrier signal outputted from the 
carrier-signal generator 110, and becomes one period by part for 16 pixels of input image data, and the signalling 
frequency (f2) which similarly becomes two periods to the FSK modulator 603. The FSK modulator 603 inputs the signal 
and two signalling frequency from a counting-down circuit 602 by which bit width-of-face conversion was carried out 
from the bit width-of-face transducer 601, performs the FSK modulation, and outputs the signalling frequency (f1 or f2) 
which reflected the value for input addition data each bit of every in the frequency to a multiplier 109. 
[0068] A multiplier 109 carries out the multiplication of a carrier signal and the signalling frequency, and outputs the 
output to an adder 106. Therefore, the output signal of a multiplier 109 turns into a signal reflecting the value for input 
data each bit of every, namely, each bit of input addition data — being related — the value — "0" — as [ carry out / if it 
becomes / on a frequency (f1) / ON/OFF of the carrier signal ] — on the other hand — the bit value — "1" — if it 
becomes, it will become the signal with which ON/OFF of the carrier signal is carried out on a frequency (f2). 
Consequently, multiplexing to which the picture signal outputted from an adder 106 reflected the value for input addition 
data each bit of every in the main scanning direction every 16 pixels will be performed, and a modulating signal as shown 
in drawing 1 8 will be added about each block (1801-1803 of drawing 1 8 ). 

[0069] Therefore, by multiplexing of the addition data based on this example, a carrier signal can be added to a subject- 
copy image on the frequency which reflected the value of addition data in the main scanning direction so that clearly from 
drawing 18 , if this example is followed. 

[0070] In addition, although the carrier signal is added to the subject-copy image at this example on the frequency which 
reflected the value of addition data in the main scanning direction, this invention is not limited by this and may perform 
[ direction / of vertical scanning] the above multiplexing about the Lord / vertical-scanning both directions. 
[0071] Moreover, what is necessary is just to set to the appearance stated in the 1st example in consideration of many 
properties, such as printer engine, about the approach of a 1 -block configuration. 

[0072] [7th example ( drawing 19 - drawing 20 )] drawing 1 9 is the block diagram showing the outline configuration of the 
image-processing section 11 according to this example. In drawing 19 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 19 . the counting-down 
circuit with which 701 carries out dividing of the carrier signal from the carrier-signal generator 1 10, and 702 are PSK 
modulators which carry out the PSK modulation of the carrier signal which is an output, and by which dividing was carried 
out from a counting-down circuit 603 according to the output signal from the P/S converter 108. 
[0073] Hereafter, actuation characteristic of this example is explained. 

[0074] A countings-down circuit 701 outputs the signalling frequency (fO) which carries out dividing of the carrier signal 
outputted from the carrier-signal generator 1 10, and becomes one period by part for 8 pixels of input image data to the 
PSK modulator 702. The PSK modulator 702 inputs the signalling frequency from the bit data and the counting-down 
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circuit 701 from the P/S transducer 108, performs an PSK modulation, and outputs the signalling frequency which 
reflected the value for input addition data each bit of every in the phase of a signal to a multiplier 109. 
[0075] A multiplier 109 carries out the multiplication of a carrier signal and the signalling frequency, and outputs the 
output to an adder 106. Therefore, the output signal of a multiplier 109 turns into a signal reflecting the value for input 
data each bit of every, namely, each bit of input addition data — being related — the value — "0" — as [ carry out / if it 
becomes / with signalling frequency (fO) / ON/OFF of the carrier signal ] — on the other hand — the bit value — "1" — 
if it becomes, it will become the signal by which ON/OFF is carried out by the signal by which the carrier signal shifted 
180 degrees of phases of signalling frequency (fO). Consequently, multiplexing to which the picture signal outputted from 
an adder 106 reflected the value for input addition data each bit of every in the main scanning direction every 8 pixels will 
be performed, and a modulating signal as shown in drawing 20 will be added about each block (2001-2006 of drawing 20 ). 
[0076] Therefore, by multiplexing of the addition data based on this example, a carrier signal can be added to a subject- 
copy image with the phase which reflected the value of addition data in the main scanning direction so that clearly from 
drawing 20 , if this example is followed. 

[0077] In addition, although the carrier signal is added to the subject-copy image at this example with the phase which 
reflected the value of addition data in the main scanning direction, this invention is not limited by this and may perform 
[ direction / of vertical scanning ] the above multiplexing about the Lord / vertical-scanning both directions. 
[0078] Moreover, what is necessary is just to set to the appearance stated in the 1st example in consideration of many 
properties, such as printer engine, about the approach of a 1 -block configuration. 

[0079] [8th example ( drawing 21 - drawin g 22 )] drawing 21 is the block diagram showing the outline configuration of the 
image-processing section 11 according to this example. In drawing 21 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 21 , the bit width-of-face 
transducer which performs transform processing which 801 inputs addition data and is shown below, and outputs the 
changed signal to a level converter 802, and 802 are level converters which carry out the level conversion of the output 
signal from the bit width-of-face transducer 801. 

[0080] Hereafter, actuation characteristic of this example is explained. 

[0081] The signal pulse width showing the value (0 1) of each bit of the addition data inputted changes bit width of face, 
and outputs the bit width-of-face transducer 801 to a level converter 802 so that it may be equivalent to the signal width 
of face showing 2 pixels of the image data inputted from an input terminal 101. On the other hand, about the inputted 
addition data by which bit width-of-face conversion was carried out, a level converter 802 is changed into four steps of 
level signals (1 -1,2, -2) according to the value (0, 1, 2, 3) which the 2-bit data expresses every 2 bits, and is outputted 
to a multiplier 109. 

[0082] A multiplier 109 carries out the multiplication of the signal by which the level conversion was carried out to the 
carrier signal, and outputs the output to an adder 106. Therefore, the output signal of a multiplier 109 turns into a signal 
reflecting the value for 2 bits of every input addition data, namely, — the time of the values which 2-bit data express 
being 0, 1, 2, and 3 — the output signal of a multiplier 109 — each and a carrier signal — it becomes remaining as it is, 
the reversed carrier signal, a carrier signal with the twice as many amplitude as this, and the reversed carrier signal with 
1?he twice as many amplitude as this. 

[0083] Consequently, multiplexing in which the picture signal outputted from an adder 106 reflected the value for 2 bits of 
every input addition data will be performed, and a modulating signal as shown in drawing 22 will be added about each block 
(2201-2206 of drawing 22 X 

[0084] Therefore, if this example is followed, the carrier signal from the carrier-signal generator 110 can be controlled to 
change the amplitude and phase according to the value for 2 bits of every addition data, and the information which 
addition data express can be multiplexed in a subject-copy image so that clearly from drawing 22 . Thus, it becomes 
possible to add other information in image data, suppressing degradation of the multiplexed image as much as possible, 
since addition of addition data stops being conspicuous by multiplexing addition data to image data. 
[0085] It is not necessary to restrict to such a thing that was stated in the 1st example and that was explained by this 
example about the approach of a 1 -block configuration that what is necessary is just to set in consideration of many 
properties, such as printer engine, like. 

[0086] [9th example ( drawing 23 - drawing 24 )] drawing 23 is the block diagram showing the outline configuration of the 
image-processing section 1 1 according to this example. In drawing 23 , the same reference number is given to the same 
component, and the explanation is abbreviated to the 1st example having explained. In drawing 23 , the data bit map which 
memorizes temporarily the bit pattern with which 901 reflected each bit value of addition data, and 902 are modulation bit 
maps which memorize the bit pattern used as the basic data for modulating addition data. 
[0087] Hereafter, actuation characteristic of this example is explained with reference to drawing 24 . 

[0088] The bit pattern which has a specific frequency used as the modulation data for multiplexing addition data in image 
data is stored in the modulation bit map 902. On the other hand, the bit pattern reflecting the value is stored in a data bit 
map according to the value of each bit of the addition data inputted. The multiplication of such two data is carried out 
with a multiplier 109, and the multiplication result is outputted to an adder 106. 

[0089] Therefore, if the view explained in the 1st example is applied from a multiplier 109 As shown in drawin g 24 , 
supposing the bit pattern which serves as modulation data by 10 bit x10 bit is expressed If input addition data each bit 
value is "1", a bit pattern as it is will be outputted to an adder 106, and if the bit value is "0", the bit pattern with which 
modulation data 10 bit x10 bit all were set to "0" will be outputted to an adder 106. The output pattern reflecting the 
value of each bit of the addition data from a multiplier 109 can apply various approaches, such as using as an output 
pattern a reverse pattern if the bit value is "0", not only the approach explained here but in case a bit value is "1" for 
example. 

[0090] Moreover, in the case of multiplexing with the image data in an adder 106, as shown in drawing 24 , the mark block 
(Mark Block) which has a specific pixel value in a main scanning direction and the direction of vertical scanning with a 
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predetermined period is added, so that detection of the addition data at the time of an image data recovery may become 
easy. 

[0091] The information and the mark block which addition data show over the whole subject-copy image surface are 
multiplexed by repeating the processing explained above in a main scanning direction and the direction of vertical 
scanning, and performing it. 

[0092] It becomes possible to add other information in image data, suppressing degradation of the multiplexed image as 
much as possible, since addition of addition data stops being [ like ] conspicuous by [ which were explained above ] 
multiplexing addition data to image data with this example. 

[0093] In addition, although outputting the multiplexed image information explained the example which is printer engine in 
the 1st explained above - the 9th example, this invention is not limited by this and can use as an output unit the 
equipment which transmits [ which transmits and records ] images, such as a still video camera and various kinds VTR. 
[0094] Moreover, especially as information to add, it does not limit and is good anything. For example, if it is full color 
printer equipment, it is the semantics which prevents forged actions, such as negotiable securities and a bill, and it is 
effective to add printed equipment or a date. Moreover, if it is a still video etc.. the date, location, comment, etc. of the 
image can also be added. 

[0095] In addition, this invention may be applied to the system which consists of two or more devices, and may be applied 
to the equipment which consists of one device. Moreover, it cannot be overemphasized that this invention can be applied 
also when attained by supplying a program to a system or equipment. 
[0096] 

[Effect of the Invention] The effectiveness that additional information can be multiplexed is in an image, without causing 
big image quality degradation by the addition, since two or more pixels of input image data are added for it to the image 
data, using as a unit the amount of small modulations which were explained above and which according to [ like ] this 
invention modulated input additional information by the predetermined carrier signal, and took into consideration the 
number of gradation which can express image data. Moreover, since the amount of addition modulations is small, the 
secrecy nature of additional information is high and there is also an advantage that the data which carried out multiplex to 
the third person are not known. By furthermore multiplexing additional information all over an image, it becomes possible 
from the field of the arbitration of an image to restore additional information. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline of the whole configuration of the image processing system which is 
the typical example of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the image-processing section 1 1 according to the 
1st example. 

[Drawing 3] It is drawing showing the outline of multiplexing processing of addition data in which the 1 st example is 
followed. 

[Drawing 4] It is the block diagram showing the outline configuration of the image-processing section 1 1 used as the 
modification of the 1st example. 

[Drawing 5] It is the block diagram showing the outline configuration of the image-processing section 1 1 according to the 
2nd example. 

[Drawing 6] It is drawing showing the outline of multiplexing processing of addition data in which the 2nd example is 
followed. 

[Drawing 7] It is the block diagram showing the outline configuration of the image-processing section 1 1 used as the 
modification of the 2nd example. 

[Drawing 8] It is the block diagram showing the outline configuration of the image-processing section 1 1 according to the 
3rd example. 

[Drawing 9] It is drawing showing the outline of multiplexing processing of addition data in which the 3rd example is 
followed. 

[Drawing 10] It is the block diagram showing the outline configuration of the image-processing section 1 1 used as the 
modification of the 3rd example. 

[Drawing 1 1] It is the block diagram showing the outline configuration of the image-processing section 1 1 according to the 
4th example. 
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[Drawing 1 2] It is drawing showing the outline of multiplexing processing of addition data in which the 4th example is 
followed. 

[Drawing 1 3] It is the block diagram showing the outline configuration of the image-processing section 1 1 used as the 
modification of the 4th example. 

[Drawing 14] It is drawing showing the outline configuration of the image-processing section 1 1 according to the 5th 
example. 

[Drawing 1 5] It is drawing showing the outline of multiplexing processing of addition data in which the 5th example is 
followed. 

[Drawing 1 6] It is drawing showing the outline of multiplexing processing of the addition data used as the modification of 
the 5th example. 

[Drawing 1 7] It is drawing showing the outline configuration of the image-processing section 1 1 according to the 6th 
example. 

[Drawing 1 8] It is drawing showing the outline of multiplexing processing of addition data in which the 6th example is 
followed. 

[Drawing 1 9] It is drawing showing the outline configuration of the image-processing section 1 1 according to the 7th 
example. 

[Drawing 20] It is drawing showing the outline of multiplexing processing of addition data in which the 7th example is 
followed. 

[Drawing 21] It is drawing showing the outline configuration of the image-processing section 1 1 according to the 8th 
example. 

[Drawing 22] It is drawing showing the outline of multiplexing processing of addition data in which the 8th example is 
followed. 

[Drawing 23] It is drawing showing the outline configuration of the image-processing section 1 1 according to the 9th 
example. 

[Drawing 24] It is drawing showing multiplexing processing of addition data in which the 9th example is followed. 
[Description of Notations] 

I I Image-Processing Section 
13 Output-Control Section 
16 Image Output Section 
100 107 Input terminal 

102 Picture Signal Processing Circuit 

103 203 Switch 

104 Output Terminal 

105 Blocking Machine 

106 Adder 

109 Multiplier 

110 301 Carrier-signal generator 

I I I Rasterizer 

201, 401, 802 Level converter 

202 Phase Converter 

304, 502, 602, 701 Counting-down circuit 

403 Amplifier 

501, 601, 801 Bit width-of-face converter 
503 PWM Modulator 
603 FSK Modulator 
702 PSK Modulator 

901 Data Bit Map 

902 Modulation Bit Map 
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[Drawing 1] 
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[Drawing 16 ] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 



file://C:¥Documents%20and%20Settings¥Kuroda¥My%20Documents¥JPOEn¥JP-A-H07... 2004/12/08 



JP-A-H07-290767 

« 

,102 

101 



15/19 s<— V 








t 


304 


j 1 1 0 




1 1 





















103 104 



[Drawing 1 1] 
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[Drawing 12] 
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[Drawing 14] 
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1 

m&m i ] mm?-* \ztm$i m^mit^m^m 

eat, jftmm®T-?m^\zmn^zm#^m£* 
comm^mummmz^x. 'b2umt-rz>z.tz& 

ztzft&itT%m&m 1 \z&m<Dmm®m&w<, 

mfcXy bMfkf&^miz&^x&j&ztizxy hoMtc 
for, «iiBBf«(oiRai«^fc<t5SEa&«»Ts*Pi 

JH 5 KBtt®lB*»attB. 
WMWtS] ffiEXMftffl^ai** iHHElf y 



(2) »BB¥7- 2 9 0 7 6 7 

2 

1 o] tufB^P8aw^a«> we try haft 

NMM 1 1 ] «B***W=PBM:. ME If * 

4 £Git®pi«j8HttB. 

[ft«g( l 2 ] ttEXMM*^at±« WE <y h 
^RtC<fc^T±j££n*Hy h0i«oT, MEW 

«MttR«t>r>MOlRatA4«XK a r«X«!¥a«2 

K^rr* - t*»«i-r*a*3B 1 1 ice«<oh««ls 

KB. 

^ [»*^ 1 3 ] mexmmn^sut* 

•JE/^J^B^tMEBfJfeOSaB^^^IEoT* ffiE 

jMttry h&*ffi^uTME#tn«a*ar«w«^* 

■Mttfl 4 fcE«0>Si&*aSgB„ 

mmsb 1 4 ] Mtaoma^aa. 

fl»E#Jn««€*-r3EWfi^&^"r**w««&** 
a t s *-r * - 1 fc-r 4 ice^is&m 

[Sf*® 1 5 ] ffifiXHtim^att. 

E»«D«**a«w«^**dir**ai«^*«T-R 
^ ts*-r*^t*»«t-r-6ii*a4^E««)ifi««3i 

im^m 1 6 ] toE^ 1 x^Rte* soEwap««* 
try h /v?->t Lxtem-zm 1 e«^r^^ 

MBXM^RB. 
^T^m2IBte^Ri:, 

ME^ 1 E1t^R ilfeJW^ *x*i t'7h/^»>(DSt*7 
5<7 WEJD**a«. 8UE«fc^*->*«IE*n«#i 
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(3) 

3 

[8*«1 7] MEtfy h/^->4^H m& 
(DmM^mttmmm\zfcWVt£^ftfe<nrt9->*£. 

[0 0 0 1] 

{zmm^-* a**&Jbia\ 

[0 0 0 23 

IC, #JAtf. »M¥4- 2 94 6 8 2#fcBB^3ttT^ 
£ J: 5 KAn©fift»ttSWffl U AWXOBfcfcJSWI b 

[0 0 0 3] 

[0 0 0 4] **ffltt±Effi*Wtc«^T^$nfc s ba> 

[0 0 0 5] ^7 

»Ef«piini*A*'rs»2A**«t, »Eft»nni« 
t> iiiiEHffcx-^m^icttJic-rsapJiET-afcswu 

[0 0 0 6] 
[0 0 0 7] 



4*H¥7 - 2 9 0 7 6 7 
[0 0 0 8] WSS®^)^^ (HI)] Hltt, *» 

m»mm&i i^a^t i ootio 7t\z»»^n 

tB*IHfMW>&© I TOPB%£^ Sf^BiS 

c^u ttvttmmmw com 

TV^, 1 4tt-5r-f X^U^*COiS««^aB, 151^ 
*[hI£K> LAN^ LTIif- 9 (OmStS «rfx 5 
OS. 1 6tt«^Ltf*3K#±lCV--tflf-A*JIB»LT» 

[0 0 0 9] fc*5, 6I*Y >9zSX.yb7 

Utt, H^^U>m*^Tt)6^. A7J3S 
f 100 \Z\*m&7"—?&> AtlffiT 10 7 fcttAAMI 

f io o^sA^snspsi*^— ^offiipx— 9-t^Kh 
[0 0 10] ar. ■tflisi nc^-rsvxo^o 

[0 0 11] [SBlXffifil (0 2-0 3) ] H2tt*38 

SI ICfct^T. 10 2ttA*SflOUO© 
A^(l|^?~^tc^^®^S^^il«m^3S© 
1 0 3 ttUJ*«f 1 0 4^©If 0»A47-f 
yf, 10 5 »IB«fll4A9|5in 1 0 2 ct 0 C0[H^^- 

S§ 1 0 5^SOA*5r— ^tfR*»l 0 9A^©A^}T 
»^i:^iPSfr-6Jn»5§, l 0 8teA7J*g^l 0 7£0 

«TS^^U^^'J7;V*SI»T**. 1 0 
;W>»J7^ (P/S) ^ftggl 0 875>e»0*x— 

«*hb£»i i o^sox-^tenwrsimia. 1 

S. ^wm^Opaf3:^i$-r^o 1 1 1 }«PiJ8§l 0 6 

& <ois«x - 9 <nwm &7t<D'r-? #it & * ^ x ^ x 
[0012] H±0MAm«Mftl>i i 

[0 0 13] (1) ^5 s --*£*fifl:Lfc:^»& 
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(4) 

5 

0 2\zx?iiEnz>. mmm^mm^i o 2th mm 

f-^^^'J >^x>^> (dJ^J*lffligBl 3 tiijfeai^ 

®^fi^3a[Higs i o 2<D&j]nmmz7n 
y?4t&i o 5ict>m*^n-So a-t i o 3 teftin 

81 0 2<^^-^^^ J J >^X>y>CtHWl 0 4 10 

[0 0 14] yu>^x>y>(t A^sntstT- 
[0015] (2) ^a^-^^si^^mffc-r^^ 

±MLfc£5tC^ra^M3Sls]*&l 0 2©m*ttH*K 

1 0 5 fctt®fcm^aU®[HlS& 1 0 2a>£G>H«x— *<Z>iE 

[0 0 16] «HPx-^»A**^l 0 7 

7 ^<hbTA:*j£*l*. A^SnjTc/^Wl'T 
— ^7l/;P^U7Mfe§§l 0 8l:J;oT^'J7 
Jl/^-^JK&ifcSn, *»S1 0 9CF)aM<7)A*«^ 

J*S1 0 9«£<D2:3(0«^£*#U aug^l0 6<£> 
biAA^ff:ttlM5, *fc#S§l 0 9fc«fc***l;:«fc ^ 

[0 0 17] flnH^il 0 6T?tt:/Uy*fl:Sl 0 5*^ 
(DHfffcx-^£> ^#§§1 0 9^e.<Z>^»«e^CD?-^ 

£flnmu ^A^-rifi i i Ktfj zoftuuc 

[0 0 18] ^A^^tf 1 1 l^\f^ny^ft«l 0 

ir^xDm&izm-r. ^x^-rif i i lcotu^^ x 

-fyf 1 0 3<0b»^lr8^£nT*5D, ftflp^-^ 
**fl:Lfc«f^^ ^^10 3«b*f«Rt 40 
Z>. *<D$iM. ^X^-flf 1 1 l^SOf-^^'J 

[0 0 19] ^5l:l3 3^iLT#ll0f-^^«f 

y > ^ x > ><B£*36;£f6j £«#|pj K W * afcfrffi] £ £ 
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»H^P7-2 9 0 7 6 7 

6 

[0 0 2 0] ^D^^fcgl 0 S\*£m&j3fa4Mm, 
M***rpj4B*cotH 6mm&l7ay >7 iitSLZxkO 
I^AAllft^-^^Jl^J^^mLT^S. SoT, JOg 

§§i o 6^»§§i o 9-?uz<d4 x 4mmm&Tmm 
T—p&xkmn. ^(Diyvvzmzttfo?-*? i x 

[0021] "l" tir^ify h«£fcr>fcttin 

[0 0 2 2] ^SMfiflTCKL K8tf«±fll 10*1 

»8l 0 8^£a>UJ;fJ5r-^ "1" *<Dmw 
JB*S:iD»»l 0 6»CA^-T^>. -t<0»*. DD*S 1 0 
6&*><Dlhtimm** mz<D7ny2 3 1 K^T^te 

^b'ty hte£t>ofcfiira^--* 1 \fy hlZttlsTnfrZ 

nrc*%&\z\*. msnyuy? z2\zffc?&ot£.m&m 
***i^*^tt/&r«]^**S]txjsMftJc#«{bsn 

[0 0 2 3] ^CTH l^Dy^UX 4MXttAC 

n, &mitt<fttzm^&&mmzfc^{£irz>z.£it)mi' 
<uz>. &tz. mzi7ay?mitK)<Dmm8i : &£<-$- 
^> tirzmn&&femz&mt'rz> - t^ffi 

[0024] n\z±a<om\** ±2<-?z>£m^?z>*$ 

-tO»lirH*fb*l¥$^S21t*«T*^. "± a" 



t 



7 

[0 0 2 5] thfctl* ±i££>&* <Dm*mVkMl&tiM3 

[0 0 2 6] H_fc«W!L&J:3fc* 0 9Tf6 

9C0tti^$inilfSl 0 6lCA;*Lfe< tt>SK 

0 4K^-r^#JcD<i:5i:\ ^£§§1 0 9£>£h?j£ 
^X^-flf 1 l 1IZAAU Wftr-^^Dy^fc 

S^CDx~^JcaSftLT> ^<Bflttrt«:«]JMBl 0 6K1 
A;t>U ®«-?— ^£0>ftJ£a:3C<i:T, tfin^-^£ 
Mll^tCit^SibT^eit^T^^o C£>*-§\ IS® 
«II^>5^P^^fcSl 0 5 £*«-r* £ £**T£» 

[0027] «-3T*safi«ic«ita» tfmr-pcDm 

[0 0 2 8] [S2XJKH (05-137) ] 0 

s) xsisi o 8a>&0>e#&A*u i&drrsw^ 

[0 0 2 9] JBTF, **J6«JC«r«W3a:»^t^ViTlll 

[0 0 3 0] U^J«»i82 0 1tt, P/S^&3§10 

j&* "1" T*-5WO**f©B^^*Hl 0 9lCtH 
*U -e-cDtetf u o" "-i M ir^ 

JftLriR«gl 0 9\Ztt\Ji-rz>. tot, ^I3&10 9 

1 i ofrz&imt&Miimmvmmm 

inx-*©«# "1" 4)tttt!Rj&«#B±W 1 1 03^6 

[0031] z.<D&?\zVTmMmi o 9fr*>mji%n 
ftmmfimx&i o ei^A^n. ^ny^ftsnfci 
®L^-*tmnisnz>L. jpjhbi o 6^6©fB*«s* 

6 2*t#ft]5 f --^©tta* "o" rcPScofflaJliSfllT**. 



(5) W7-2 9 0 7 6 7 

[0 0 3 2] «oT**lS«IC«ittf, 

10 [0 0 3 3] Z<D£?tettm : r~-&<Dm& : r—?^<Dgr 

MMz&vzmmm^o&ftn&ittsizz&m** ms 
\zm-rm&L<Dfrfcp>-?. m7\ZTFcrj:?umj&<Dm»i[!> 
wmz£^> T^mr* - 

[0 0 3 4] 0 7«m2*»ffi|(DX^«t^'51i«ffl31 
^M^t^07^l3T^^ B7I::*»T, 111 

mzr>^T<D&MW-TZ>* 
[0 0 3 5] 07 tZ&^T* 2 0 2 tttt««^38£« 1 

2 0 3tt*2!«*W8£Sl 10^^» 
*«*ttt**lft»2 0 3j&>S<D«*£*P/S«*» 
i o 8 ^ b <Dtfm^—? l:foT^l 0 &7LJn#2§ 1 0 6 

"1 M OPJKlaJIWllRU tt& 
«-«H6£Sl l oa>£<0«i£fI^£iraJHgl 0 6fctttt7 

u ftjn^-^^H^ hot^ "o" coRficbia^a 

«U tt«SE««2 0 2K<koTflr«JE«Stlfc«at» 
3> ^£lin»f§ 10 6 tCdi^T^o 

[0 0 3 6] ItlC<i:oT, 1 0 6 <DM+i\t. ft 

[0 0 3 7] [* 3 SlJSfll] 0 8 «**JB^ \Z'fco M» 

1 1 o £\*&tezmm<Dmmm^*¥&±'tzmmmnft 

[0 0 3 8] ETF> **««JC»a»^ll^tC^liT» 

[0 0 3 9] X^^f2 0 3B. ^tfin^— ^<Z)tf^/ 

"0" OP#Kb»^£jg«T*<DT, #5Px-^ 
Ol:7 h COffl^ "1" <0«ftC»«ge^«*»l 1 0 0 
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9 

[0040] zi<r>^\z\yTmnmi o enmstnw 

^<r>7u v ^ 9 l <L9 2 ^5WW«cJ:5i:, fllflx 
-^©«30« "0" t "1" tX "+a" i "-a" T« 

[0 0 4 1] ffi^T*j|ttWct£;U£ ««B<0»^*2 

[0042] ^^**«s«t««S8o)s^^ 2 mmm 

[0 0 4 3] Bl 0»»3IOfi«|fl!)X»Cfl&A:dlB*» 
&«CD»j££^f yniy^BTifc*. 01 0ic*v>T* 

[0 0 4 4] H10I:^T> 3 0 4tt*2ie*HS±S 
1 1 0j5^©«M^^ibX'1'^?2 0 3<Z)b*»^ 
i:iB*t5»WT**. »SS3 o 4 fc*«j£«*H8£ 

[0 0 4 5] **H5«-Ctt*j8«^<Z)5lDAS^ 
[0 0 4 6] [^4^IS^ ©11-013) ] 011 

tBsno 01 ik^t* 4ou^7W^>'J7;p 

(P/S) £&g§l 0 8*6©«*AAU 

[0 0 4 7] J£*T> *«B«»:»»«^»ffl:^v>TR 
[0 0 4 8] K;««S4 0 1H P/S3E*B10 
# "1" "2" ±teZ£o\Z* 



(6) »IH¥7-2 9 0 7 6 7 

J0 

*<7)«*t "o" T^^<hm^m^^ "1" <h&<2> 

•t3fcU^;i«»LT**S8i 0 9icffl;7jT£. 

[oo49]^t, ^sis 1 0 9 tfiBaa«9fe&B 1 

frSfc. **S10 9Offl*lt mUT-tKOmtf 

«®M*fcofl»£fc?K ttUn-r-^onta* "0" <d 

70 [0 0 5 0] £0j:5lcisTJ|kJHRl 0 9>&>Sffla2ft 

fcm^#Jn»si 0 6i;A^^n, ynytntztitzm 

«U Bl 2 £5;? J: 5 fctt B12C^T, 

* 1 2 0 l^ftin^— 9<nm& "0" caesoffl^S, 

^Oy^ 1 2 0 2 3W##*5*— 90>Wfi "1" tf>^<DtfJ;*7 
mtfi "0" Oi^Cli £ "-a" TflWEStlfc 

a ,, + 2a" £ "-2 a" Tl^n^WtU/i 
B 1 2 IctkT 1 ^<DMBttZ&fifa£.mMttfo£.<0 
[0 0 5 1] «oT**MWctt*.tf. JB1SBK«T» 

w-iD^-^oatd* "o" <o«^, «iB«*o>**ma 

JO [0 0 5 2] at*, *35Jfi«T!»*2l««o««©3Efl: 

ttcn£<tox(s^$nst>cDT^^. la i 
3jc^-r<fc3ir, «as«^58^s^6m*3n^*a« 
**i«i»fcit)T**iu nnf-9o>mz^xm 

[0 0 5 3] HI 3tt*4*lfiW<5!)*^Wt^:S®«4a 

40 ai-2*jfi«tRi;*«5i*fc«rai;#»#^*»u 

[0 0 5 4] 013 KSS^T, 4 0 3 fcfc«2!«^58£S 

i i o^6£a*$ns*a«^<z>««*2«t, 

!Ctt+a*+2alC, -a*- 2 a IZ*a*I<*1^2>iil@3S 
[0 0 5 5] 2 b ll*SH6«T?«HR3l«^©«« : fe 2 fg 

5d? fi|{cPS^*rnte (n»»t) Tfc^V>, 
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CO 0 5 6] (HI 4 -HI 6) ] H 1 4 

\z*nnmz$tvm&mw& 1 1 co*bs««$^t^d 

y^0T»5. HI 4fc*lrVT\ *l^««T*BHI3l/fc 

014 (C:feV>T* 5 0 1 lifrJUn^— ^ & Kfl 
LPWM£P«5 0 3Kffl*T*fcV 5 0 

2ttKige#**«i i oa*&<D«ise^£#«-r-s# 

JH8* 5 0 3ttfcfy hSXtt8 5 0 1^50)tti*OTfc 
£ P WM^it^) P WMJSWST? * <5 * 

[0057] kt\ *m»m\znm»ummzrD^xtt 
[0 0 5 8] tr* Maaafcsso iKt, A*3nfc#in 

^©4®#»*«"r«^«fc«s-rs«fc'5fcfcf^ h^s- 

(o> i> 2, 3) irfiei^4aBcDU^;pe^tr*lftU 

TPWM£IB8 5 0 3\zmt>T2>. — ^ »J5S5 0 2 
«*2I«*H8£S1 1 0*» 6 ffi* S 

«^*pwm36wi85 o 3icffl*-rs. pwM^aniss 

0 3H Ify h«M5 0 lj&>S<0l^;M3^£#ffl 
85 0 2j&>S<DHA««^£A*bTPWM*H£:fTft: 

t^, AAftSix— *2Hy M5^*&yx;px«{tSi|*b 
SI 0 9fcta^TS- 

[0 0 5 9] KffSl o 9t*K&«*£/w;*ff*&£ 
^£8 10 9 (Ddl^^^A^ftiin^-^ 2 tf * h&tf) 

"o" £*ltv>*rqi*. rasm^fctaasn-r. 
/t;i/A«^?&* M i" *«bT^«Bnn»i*«i«n?*u 

[0 0 6 0] »1*«1 0 6j&>6fH?7£tlSlI! 

[0 0 6 1] aoT*Sffll(f!ll:a^ft Ml 5^&«6 

***5fc, JK%A4»B£9Bi l o^sowasw^sft 
jicdj^icLt, ftin^— ^tiMkT*— $\z 
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